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(57) ABSTRACT 

A group communication system includes a plurality of 
mobile terminals with member-attribute information, and a 
center component for collecting location information of the 
mobile terminals. The center component includes a group 
generation means for generating a group based on a group - 
area information and a group -attribute information which 
are specified, and a group member management means for 
always monitoring joining and leaving of the mobile termi- 
nals with the location information and the member- attribute 
information which correspond to the group-area information 
and the group -attribute information of the group, respec- 
tively. 



ZONE DEFINED BY GROUP- 
ATTRIBUTE INFORMATION 
AND GROUP MOVING-STATE 
INFORMATION 



KIND OF SERVICES: 
• MEETING TELPHONE 
CALL SERVICE 
•CHARACTER CHAT 

SERVICE 
♦PUSH SERVICE OF HTML 
•E-MAIL 



LOCATION INFORMATION 




NOTE: 

INFORMATION FORM: 
SOUND, IMAGE, TEXT, 
VIDEO, etc. 
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GROUP COMMUNICATION SYSTEM FOR 
MOBILE TERMINALS 

FIELD OF THE INVENTION 

[0001] The present invention relates to a group commu- 
nication system for mobile terminals. 

DESCRIPTION OF THE RELATED ART 

[0002] As for group communication, there are two types, 
a fixed group communication and a changed group commu- 
nication. Members in the fixed group communication are 
predetermined, whereas members in the changed group 
communication can be changed. 

[0003] In the fixed group radio communication, commu- 
nication can be executed between mobile terminals previ- 
ously registered at a center office as members of this group . 
On the other hand, in the changed group radio communica- 
tion, communication can be executed between mobile ter- 
minals of members which satisfy requirements for this 
group. The requirements of the group may be, for example, 
to locate presently in its group -are a. 

[0004] According to a conventional group communication 
system, it is possible to realize a group communication 
based on the current location of mobile terminals. However, 
it is impossible to monitor participation or withdrawal of the 
mobile terminals to or from the group in response to its 
attributes or moving states varying in real time. 

[0005] For example, according to a conventional group 
communication system, if the mobile terminals consist of 
portable telephones and a retail store distributes today's 
bargain sale information to the portable telephones located 
in a circumference area of the store, such bargain sale 
information will be distributed even to the portable tele- 
phone of user who needs no such information. 

[0006] According to another conventional group commu- 
nication system, if the mobile terminals have broadcasting 
communication functions like an ad hoc network, its all 
communication contents will be shared by all the mobile 
terminals located in a group -are a. Thus, it is impossible that 
the mobile terminals communicate each other with respect to 
a specific subject of the communication contents. 

SUMMARY OF THE INVENTION 

[0007] It is therefore an object of the present invention to 
provide a group communication system for mobile terminals 
based on not only location of the mobile terminal but also 
attributes or moving states of the mobile terminal, varying in 
real time. 

[0008] According to the present invention, a group com- 
munication system includes a plurality of mobile terminals 
with member-attribute information, and a center component 
for collecting location information of the mobile terminals. 
The center component includes a group generation means 
for generating a group based on a group -are a information 
and a group -attribute information which are specified, and a 
group member management means for always monitoring 
joining and leaving of the mobile terminals with the location 
information and the member- attribute information which 
correspond to the group-area information and the group- 
attribute information of the group, respectively. 



[0009] Thereby, the system can generates the group based 
on not only the location of the mobile terminals but also the 
attribute or the moving state of the mobile terminal changing 
in real time. 

[0010] It is preferred that the member- attribute informa- 
tion is service request information, and that the group- 
attribute information is a service provision information. 
Thereby, the service information is sent only to the mobile 
terminals that are located in the particular group-area and 
need the service of the group. 

[0011] It is also preferred that the member- attribute infor- 
mation is a user- attribute information, and that the group- 
attribute information is a subject information for represent- 
ing a subject of communication contents which characterizes 
the group. Thereby, the system provides a group communi- 
cation based on a common subject. 

[0012] It is preferred that the group- are a information and 
the group -attribute information of the group are specified by 
a mobile or fixed terminal, or previously specified by the 
center component. Thereby, the user can generate the group 
freely. 

[0013] Preferably, the system further includes a center 
office and the center office has the center component. 

[0014] More preferably, any one the mobile terminals has 
the center component. Thereby, the center office is not 
needed. 

[0015] It is preferred that all the mobile terminals have the 
center components, and that information of the center com- 
ponents are communicated between the mobile terminals. 
Thereby, the group communication is maintained even if one 
center component malfunctions. 

[0016] It is also preferred that the group-area information 
is a information representing one geographically continuous 
region, or a plurality of regions two or more geographically 
distributed discontinuous regions. 

[0017] It is preferred that the group generation means of 
the center component generates the group based on a group 
moving-state information in addition to the group-area infor- 
mation and the group -attribute information, and that the 
mobile terminal has a measured moving state information in 
addition to the member-attribute information. 

[0018] In this case, preferably, the group moving-state 
information and the moving state information are informa- 
tion representing a destination, a moving speed and/or a 
classification of the mobile terminal. Also, preferably, if the 
mobile terminal is mounted on a vehicle, the group moving- 
state information and the moving state information are 
information also representing a type of the vehicle, a state of 
the vehicle and/or a road classification. 

[0019] It is also preferred that the group member manage- 
ment means of the center component sends a joining request 
information of the group to a mobile terminal which satisfies 
requirements of the group, and that the mobile terminal 
answered to the joining request information is joined the 
group as a member. 

[0020] It is further preferred that the center component 
sends a software component required for service of the 
group to the mobile terminal when the mobile terminal joins 
the group. 
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[0021] It is also preferred that when one mobile terminal 
joins or leaves from the group, the center component notifies 
that to other mobile terminal of the group, or to all the 
mobile terminals of the group. 

[0022] It is preferred that the center component further 
includes a group search means enabling the mobile terminal 
to search the group. 

[0023] Further objects and advantages of the present 
invention will be apparent from the following description of 
the preferred embodiments of the invention as illustrated in 
the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] FIG. 1 schematically illustrates a concept of ser- 
vices provided by a group communication system according 
to the present invention; 

[0025] FIG. 2, constituted by combining FIGS. 2A and 
2B, shows a block diagram schematically illustrating system 
components in a group communication system as a preferred 
embodiment according to the present invention; 

[0026] FIG. 3 shows a block diagram schematically illus- 
trating a group communication system as another embodi- 
ment according to the present invention; and 

[0027] FIG. 4 schematically illustrates examples of a 
group communication service provided by the system 
according to the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0028] FIG. 1 schematically illustrates a concept of ser- 
vices provided by a group communication system according 
to the present invention. 

[0029] Each group according to the present invention has, 
as requirements for participation or joining, a group -are a 
information, a group- attribute information and a group mov- 
ing-state information. The group-area information indicates 
an area or region determined for this group. The group- 
attribute information indicates an attribute of a mobile 
terminal required for participating to this group, and the 
group moving-state information indicates a moving state of 
a mobile terminal required for participating to this group. 

[0030] On the other hand, each mobile terminal which 
may participate or join to the group as a member has a 
location information, a member-attribute information and a 
moving state information. The location information indi- 
cates a current location of the mobile terminal, the member- 
attribute information indicates an attribute of the mobile 
terminal, and the moving state information indicates a 
current moving state of the mobile terminal. Members 
capable of participating to or joining the group may be 
changed depending upon time, location, member- attribute 
and moving states of the mobile terminals. 

[0031] A first requirement of a mobile terminal for par- 
ticipating to or joining the group as a member is that a 
current location represented by the location information of 
the mobile terminal exists within a region represented by the 
group- are a information of the group. The group- are a infor- 
mation may be information of a place name, an address, 
latitude and longitude of the area of the group. For example, 



the group- area information in a gas station may represent "a 
predetermined area surrounding the station as a center". This 
group-area information may be information representing 
one geographically continuous region, or a plurality of 
regions two or more geographically distributed discontinu- 
ous regions. The location information of the mobile terminal 
is as aforementioned information of a presently located 
position of the mobile terminal. 

[0032] A second requirement of a mobile terminal for 
participating to or joining in the group as a member is that 
a member-attribute information of the mobile terminal cor- 
responds to a group- attribute information of the group. If a 
user of the mobile terminal requests a service, the member- 
attribute information functions as a service request informa- 
tion and the group -at tribute information functions as a 
service provision information. For example, the gas station 
may specify "sale of gasoline" as the service provision 
information, and the mobile terminal may specify "filling of 
gasoline" as the service request information. Thereby, the 
service information at the gas station is sent only to the 
mobile terminals of the user who wants to fill gasoline. 

[0033] If it is requested to group members by one subject, 
the member-attribute information is treated as a user- at- 
tribute information and the group -attribute information is 
treated as a subject information representing a subject of 
communication contents by which a group is characterized. 
For example, a user may specify "going to the Shonan coast" 
as the user-attribute information and it is possible to specify 
as the subject information "going to the Shonan coast". 
Thereby, a plurality of users driving toward the Shonan coast 
will constitute a group and can talk each other about traffic 
information etc. 

[0034] A third requirement of a mobile terminal for par- 
ticipating to or joining in the group as a member is that a 
moving state information of the mobile terminal corresponds 
to a group moving-state information in the group. The group 
moving-state information and the moving state information 
may be information of destination, moving speed, a type of 
vehicle such as car, bus, motorbike or the like, vehicle state 
such as remaining quantity of fuel or the like, or road 
classification such as highway name, national way name, 
general way name or the like. For example, a gas station may 
specify "remaining fuel is below a predetermined quantity" 
as the group moving-state information. Thereby, a mobile 
terminal with the moving state information of "remaining 
fuel is below predetermined quantity" may be joined in the 
group as a member. Thus, a service management function 
unit in the gas station can send commercial information to 
the mobile terminals of the members. 

[0035] The above-mentioned group communication is a 
changed group communication wherein the members may 
change with progress of time. In such changed group com- 
munication, there are two different methods for participating 
or joining members into the group. In one method, a group 
management component first broadcasts a participation or 
joining request information including outline of provided 
services and a subject of communication contents, and then 
a mobile terminal which receives this information and 
answers it will be participated to joined the group. In the 
other method, a mobile terminal itself searches a group 
based on a service or subject information and participates or 
joins in this group. If the location information, the member- 
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attribute information and the moving state information of the 
mobile terminal do not correspond to the group -area infor- 
mation, the group -attribute information and the request 
information for moving state condition, respectively, the 
mobile terminal has to withdraw or leave from the group. 

[0036] The group communication according to the present 
invention may be a fixed group communication with prede- 
termined members, not the aforementioned changed group 
communication. In the fixed group communication, it is 
necessary to register names of the members in the group. In 
the fixed group communication, also, the distance between 
the members may additionally used as the group moving- 
state information. For example, when the distance between 
members separates more than predetermined distance, the 
members can know that the leaving member does not 
correspond to the group moving-state information. 

[0037] FIG. 2 schematically illustrates system compo- 
nents in a group communication system as a preferred 
embodiment according to the present invention. Each func- 
tion of the system is implemented as an object component as 
shown in FIG. 2. Therefore, it is not necessary to implement 
all components in a center component in one center equip- 
ment, but each component may be distributed on a network. 

[0038] As shown in FIG. 2, the center component 10 has 
an access management component 11, a group management 
component 12, a group component 13, a service generation 
component 14 and a service component 15. On the other 
hand, a terminal component 20 in a mobile terminal for 
example has an access component 21 and a service use 
component 22. These components may be functionally dis- 
tributed in some places. Also, replicas of the components 
may be arranged at two or more places to perform load 
distribution. For example, although the service component 
15 is implemented in the center component 10 in the 
embodiment shown in FIG. 2, by implementing the service 
component in one mobile terminal, the other mobile termi- 
nal can use the same service by accessing the service 
component in the one mobile terminal. 

[0039] The access component 21 of the terminal compo- 
nent 20 has an access information 21a and a moving 
information supply function 21£>, and can access to the 
access management component 11 in the center component 
10. The access component 21 sends the access information 
including the location information, the member-attribute 
information and the moving state information of the mobile 
terminal to the access management component 11. The 
access management component 11 has an access manage- 
ment function 11a for operating as an agent of the user in 
network side, namely for providing a control function that 
never depends on a specific service. For example, the control 
function may be a user authentication and security control 
such as for example login/logout for the system, a service 
control such as for example, start, stop, suspend or resume 
control, a navigation control to service, or a download 
function of an access management program. 

[0040] The group management component 12 of the center 
component 10 has a group generation function 12a to 
generate or delete a group, and a group search function 12b 
to search the generated groups. 

[0041] The group generation function 12a generates a 
group or a group object, based on group types for commu- 



nication such as fixed group communication or changed 
group communication, the group -are a information, the 
group -attribute information and the group moving- state 
information. These information may be previously specified 
by the center component 10, or by a user using the mobile 
terminal or the fixed terminal. Therefore, the user can freely 
generate, delete or customize a required group. If a group is 
generated by the group generation function 12b, the group 
management component 12 provides instructions, to the 
service generation component 14, for the generation of 
service corresponding to the group. 

[0042] The group search function 12a searches a group 
based on the group-area information, the group -attribute 
information and the group moving -state information in 
response to the request from the user using the mobile 
terminal or the fixed terminal. The result of the search is sent 
to the mobile terminal 20 through the access management 
component 11. 

[0043] The group component 13 for each generated group 
has a management function of a group-member moving 
information 13a and a service correspondence function 13b. 
The group component 13 always monitors and manages 
participation or joining and withdrawal or leaving of the 
mobile terminal having the location information, the mem- 
ber-attribute information and the moving state information 
which correspond with the group-area information, the 
group -attributed information and the group moving-state 
information in the group, respectively, and then provide 
instructions for service control to a group correspondence 
function 15a of the service component 15. Also, the group 
component 13 monitors a current location, an update time 
interval of the location information and a distance between 
members of the mobile terminal. If a mobile terminal 
satisfying the requirements presents during monitoring, the 
group component 13 sends a request for participation or 
joining to the mobile terminal. If the mobile terminal 
answers to the participation or joining request, the group 
member moving information management function 13a will 
invite the mobile terminal to participate the group as a 
member, and provide instructions for service control to the 
service component 15. 

[0044] The service generation component 14 of the center 
component 10 has a service generation function 14a for 
generating a service which will be provided in the group 
generated by the group management component 12. The 
service generated at the service generation component 14 is 
sent to the service component 15 of the center component 
10. 

[0045] The service component 15 has a service supply 
function 15b for realizing the communication service, and a 
network management function 15c for controlling networks 
such as a telephone network or IP network, in addition to the 
group correspondence function 15a. 

[0046] The access component 21 of the terminal compo- 
nent 20 sends and receives the message to the access 
management component 11 of the center component 10, and 
functions as an agent of the network by the user side. This 
access component 11 may be implemented in the mobile 
terminal previously, but when the mobile terminal accesses 
the center component 10 first, the required access compo- 
nent may be downloaded to the mobile terminal via the 
network. 
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[0047] The service use component 22 of the terminal 
component 20 has a service use function 22a for sending and 
receiving the message to the service component 15 in the 
center component 10. The service use component 22 func- 
tions as an agent of the service by the user side. When the 
service is started and generated, the service use component 
22 required for communicating with the service component 
15 is downloaded to the mobile terminal via the network. 

[0048] The above-mentioned center component 10 and 
terminal component 20 are functionally distributed at a 
plurality of places, namely their functional components are 
distributed in not one place but a plurality of places. In 
modification, the center component 10 may be load-distrib- 
uted, namely replicas of each function of the center com- 
ponent 10 may be distributed in a plurality of places to 
constitute the center component as a whole. 

[0049] Therefore, it is possible to realize group commu- 
nication only between mobile terminals if a center compo- 
nent is implemented in any one of the mobile terminals. 

[0050] FIG. 3 schematically illustrates a group commu- 
nication system as another embodiment according to the 
present invention. In this embodiment, a center component 
is implemented in every mobile terminals. 

[0051] In the aforementioned embodiment, the group is 
managed by only one group management component 12 and 
one group component 13. However, in this embodiment 
shown in FIG. 3, a center component with a group man- 
agement component and a group component is implemented 
in every mobile terminals. Namely, user terminals or mobile 
terminals 30-32 have both center components 30a-32a and 
terminal components 306-326, respectively. Thus, according 
to this embodiment, since all the mobile terminals 30-32 
hold all information of the group to realize consistency, any 
failure occurred in the group component will not turn into a 
failure of the whole group and thus a tolerance against 
malfunctions can be improved. 

[0052] The constitutions, operations, advantages and 
modifications of the center component and the terminal 
component in this embodiment are the same as those in the 
embodiment shown in FIG. 2. 

[0053] It is not necessary to implement a service compo- 
nent which is in general implemented in the center compo- 
nent in every mobile terminals. It is possible to implement 
a service component is only in a center component of one 
mobile terminal, and to use its service from other mobile 
terminal. 

[0054] FIG. 4 schematically illustrates examples of a 
group communication service provided by the system 
according to the present invention. 

[0055] First, a fixed group communication service will be 
explained. As shown in the figure, suppose that a plurality of 
users intend to take a plurality of vehicles with mobile 
terminals respectively and to move to a destination. In this 
case, a group specified by the users has fixed members of the 
mobile terminals in the vehicles. As a requirement for a 
moving state information, a distance between members is set 
so that a call of telephones is generated between the mem- 
bers, namely a meeting telephone call starts when the 
distance between members becomes 100 m or more. 
According to this service, all the members can know that one 



member in the group is delayed from other group members 
due to for example a trouble in the vehicle. 

[0056] Second, a changed group communication service 
will be explained. As shown in the figure, suppose that a user 
takes a vehicle with a mobile terminal and wants a traffic 
information of a destination during running. In this case, the 
user requests to a group communication system generation 
of a certain group with a group -area containing a road such 
as a national way on which the vehicle of the user is now 
running. In response to this request, the system generates the 
group and transmits a message, to users on the same road, 
for calling to engage in the group for exchanging traffic 
information. Another user who received the message may 
anticipate to or join the group, so that the users start 
communication, in other words generate a call of a telephone 
between them, to exchange the information. 

[0057] As aforementioned in detail, the group communi- 
cation system according to the present invention can con- 
stitute a group based on not only the location of the mobile 
terminals but also the attribute or the moving state of the 
mobile terminal changing in real time. Also, the user can 
freely generate a group by using a mobile terminal. Thereby, 
one mobile terminal can communicate with another mobile 
terminal with conditions corresponding to desired require- 
ments. That is, the move terminal can send and receive 
information particularly met to a local area. 

[0058] Many widely different embodiments of the present 
invention may be constructed without departing from the 
spirit and scope of the present invention. It should be 
understood that the present invention is not limited to the 
specific embodiments described in the specification, except 
as defined in the appended claims. 

What is claimed is: 

1. A group communication system comprising: 

a plurality of mobile terminals with member- attribute 
information; and 

a center component for collecting location information of 
said mobile terminals, 

said center component including a group generation 
means for generating a group based on a group-area 
information and a group- attribute information which 
are specified, and a group member management means 
for always monitoring joining and leaving of said 
mobile terminals with said location information and 
said member- attribute information which correspond to 
said group-area information and said group -attribute 
information of said group, respectively. 

2. A system as claimed in claim 1, wherein said member- 
attribute information is service request information, and 
wherein said group -attribute information is a service provi- 
sion information. 

3. A system as claimed in claim 1, wherein said member- 
attribute information is a user- attribute information, and 
wherein said group -attribute information is a subject infor- 
mation for representing a subject of communication contents 
which characterizes said group. 

4. A system as claimed in claim 1, wherein said group- 
area information and said group -attribute information of said 
group are specified by a mobile or fixed terminal, or previ- 
ously specified by said center component. 
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5. A system as claimed in claim 1, wherein said system 
further comprises a center office, and wherein said center 
office has said center component. 

6. A system as claimed in claim 1, wherein any one said 
mobile terminals has said center component. 

7. A system as claimed in claim 1, wherein all said mobile 
terminals have said center components, and wherein infor- 
mation of said center components are communicated 
between said mobile terminals. 

8. A system as claimed in claim 1, wherein said group- 
area information is a information representing one geo- 
graphically continuous region, or a plurality of regions two 
or more geographically distributed discontinuous regions. 

9. A system as claimed in claim 1, wherein said group 
generation means of said center component generates said 
group based on a group moving-state information in addition 
to said group -area information and said group -attribute 
information, and wherein said mobile terminal has a mea- 
sured moving state information in addition to said member- 
attribute information. 

10. A system as claimed in claim 9, wherein said group 
moving-state information and said moving state information 
are information representing a destination, a moving speed 
and/or a classification of said mobile terminal. 

11. A system as claimed in claim 10, wherein if said 
mobile terminal is mounted on a vehicle, said group moving- 



state information and said moving state information are 
information also representing a type of said vehicle, a state 
of said vehicle and/or a road classification. 

12. A system as claimed in claim 1, wherein said group 
member management means of said center component sends 
a joining request information of said group to a mobile 
terminal which satisfies requirements of said group, and 
wherein said mobile terminal answered to said joining 
request information is joined said group as a member. 

13. A system as claimed in claim 1, wherein said center 
component sends a software component required for service 
of said group to said mobile terminal when said mobile 
terminal joins said group. 

14. A system as claimed in claim 1, wherein when one 
mobile terminal joins or leaves from said group, said center 
component notifies that to other mobile terminal of said 
group. 

15. A system as claimed in claim 1, wherein when one 
mobile terminal joins or leaves from said group, said center 
component notifies that to all said mobile terminals of said 
group. 

16. A system as claimed in claim 1, wherein said center 
component further comprises a group search means enabling 
said mobile terminal to search said group. 



